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This office note documents the steps involved in creating codes and
fixed fields neceésary for the computer implementation of a spectral
forecast system with arbitrary vertical and horizontal resolution. The
only limitation on the horizontal resolution is the requirement that
#JCAP, the maximum zonal wave number in the rhomboidal truncation, be
even.

A net of 8 computer jobs creates fixed fields, executable load
modules and a sample forecast to 24H, including post—processing the
sigma data to mandatory pressure surfaces. The object codes generated
by this system are not as fast as the operational codes, a consequence
of using generalized Fast Fourier Transforms subroutines. For #JCAP=24
or #JCAP=30, optimized FFTS are available and can be included in a manner
described in Office Note 234.

The listings provided in this note are for #JCAP=16 and 6 layers.
The resolution is controlled by the first member in the input to the PL1
pre—-processor, DCL16K06. This member refleéts the desired resolution by
specifying numerical values to the # variables appearing ih the source
code. A listing of this member is provided for reference.

The vertical resolution is determined by subroutine SETSIG and

variables:
#LEVS = number of model layers
#LEVPl = number of model layers + 1
#LEVMi = number of model layers - i
#LEVH = number of model layers bearing moisture
#LEVEMl= numberof model layers bearing moisture - 1



Array DEL is subroutine SETSIG specifys the sigma thickness of the
. model's layers. The values of DEL(#LEVS) should be reset whenever the
vertidal resolution is c¢hanged. Subroutines SETSIG is presented for
reference.  The horizontal resolution is determined by subroutines FFT99GEN

FFT99M and wvariables:

#JACP = max. zonal wave number

#JCAP1 = " " " R S |

#JCAP2 = " " "+ 2

#LN = number of spedtral coefs. per scaler field = #JCAP1x#JCAP1
#LNUV = number of spectral coéfs. per veétor field = #JCAP1x#JCAP2
#Latg = number of Gaussian latitudes

#Latg2 = number of Gaussian latitudes/2

#LONF = number of Gaussian points per latitude circle

#fHLONF1= #LONF/2 + 1
. #LONFP2= #LONF + 2

#LONF2 = 2x{#LONF

Member DCL16K06 is composed of three sections, member YSCHAR, a
group of specific values for the aforementioned variables and member
YSCALC.

Member YSCHAR deélares most of the variables as CHAR and specifys
most of the truncation independent variables. Member YSCHLC <computes
additional variables from previously defined values.

Description of the net creating a tape with data and FORTRAN Programs.
1. Job WWYSF123

a) copy Hough function's frequencies to File 1 of tape

b) compute spectral topography and write formatted coefficients to

. File 2 of tape.



c) compute Gaussian grid of drag coefficients, 12 monthly sea surface
. temperature normals, and write into File 3 of tape. The method
of writing, formatted or unformatted, is controlled by subroutine

RDWRT.

In steps b and ¢ PROC YSXCLGAB is used. This PROC is a PL1 pre-
processor followed by a COMPILE, LKED and GO steps. The PROC
listing is in¢luded for reference.
2. Job WWYSFY _
This job writes the FORTRAN code of program SMYLN16 into File 4. 1In
addition load module SMYLN16 is domplied and placed on a load library.
3. Job WWYSF5
This job writes the FORTRAN code of program SMI1606G into File 5.
It also creates léad module SMI1606G in the load library.
. 4. Job WWYSF6
This job creates the FORTRAN code of program SMNM1606 and Writes it
into File 6. This code computes the normal modes for the specified
resolution and writes them into FT80F00l. The number of vertical
modes 'is specified by the input to FTO5F001. In this example 4
vertical modes are speéified. The load module of this program is
placed in the load library, for future use. Note that FT80F001 is a
temporary file used for testing only.
5. Job WWYSF7
This job creates the FORTRAN code of program SMF16006G writes it
into File 7 and creates load module SMFIGO6G,

6. Job WWYSF8

. As in (5) for program SMP1606X.



Job WWYSF9
As in (5) for program FORUNFOR. This program should be used when
executing the model on é computer installation other than a 360/195.
This code will read formatted data and write unformatted files for
subsequent use by the various programs.
Job WWYSF10
This job is a sample execution of a 24H forecast and consists of the
following steps.
HUFCOF, Program SMHUFCF
Reads Hough function data from FTO4F001 and writes Hough function
data for 12 mandatory pressure levels in FT10F00l. The program
"sums" the empirical orthogonal pressure functions out of the general
Hough functions representation.
YLN, Program SMYLN16
Computes spheriéal harmonics from data in FT10F001 and writes them
on FT11FO0T. Note that the Hough frequendies in FT14F00l are obtained
from a permanent file. The same result can be achieved by specifying
FT14F001 as File 1 of the tape written in Job WWYSF123.
FOR1, FORUNFR | |
Reads FTO1F001, unformatted spectral coefficients or pressure,
writes into FTO2F001 formatted data.
FOR2, FORUNFOR
Redreates unformatted spectral coefficients on pressure in FT02F0O01.
FOR3, FORUNFOR
Creates unformatted drag aﬁd sea surface temperature in file DRAGSST

from File 3 on tape created in job WWYSF123.



Steps FORl, FOR2, FOR3 &an be deleted when executing job WWYSF10 on
the 360/195 computer.
SMI, Program SMI1606G

This is the pressure to sigma step. Spherical harmonic coefficients
on mandatory pressure levels are read from PT11F001, SMCFYLN, spherical
harmonic data on sigma is written into file FT18F001. ©Note that
topography coefficients are read from File 2 on the tape created in
job WWYSF123.
GETMOD, Program SMNM1606

This step computes the normal modes and writes them into FT80F0O0L1.
In this execution 2 vertical modes are requested.
FCST12, Program SMF1606G

In this step a 12H foredast is created from initial data in FT18F00l.
The initialized data is written into FT19F00l and two adjacent time
levels (tau and tau-1) are written into FT20F001 and FT21F001 respec—
tively. The model reads the normal modes from file NORMOD and the
sea surfaée temperature and drag from file DRAGSST.,
FCST24, Program SMFT606G

As in FCST12 but without normal mode initialization. The 24H fore-
cast is written into files FT22F001 and FT23F001 for possible continu-
ation of the run.
POST24, Program SMP2406X

This step transforms sigma data to data on 12 mandatory pressure
levels. In this example the post processor does not write out any

output, spectral ¢oefficients on pressure or random access file, as



is done in NMC's operations. Office Note 234 describes the creation
of operational post processing c¢odes capable of saving the output
data on permanent files.

General Remarks

The various spedtral codes are controlled through the PARM fieid in
the EXEC statement. The specifidation of parameters is described in
Office Note 231; The example given in Job WWYSF1O transfers the PARM
field through inpuf file FTO5F00l. This departure from NMC's operations
is intended to demonstrate the execution of the épectral system on any
computer. Deleting FTO5F001 and placing the PARM field in the EXEC
statements requires c¢ompiling the various programs according to specifica-
tions given in Office Note 234,

In ¢creating the "portable"” version presented in this‘note dertain
W3LIB subroutines were faked to permit execution on any computer installation.
These subroutines are used for data management and do not interfere with the
computational aspects of the system., Should a version containing the W3LIB
codes be desired, member WBSUBS must be deleted from the input to the PL1

preprocessor and a LKED statement added to codes containing this member.
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